SUMMARY
INTRODUCTION
Normal fetal growth is related to maternal, fetal, placental and external factors along with genetic growth potential. Impairment of one or more of these factors affects the fetal growth (1) . The American College of Obstetricians and Gynecologists (ACOG) defined intrauterine growth restriction (IUGR) as the estimated fetal weight below 10 th percentile for the gestational age (2) . IUGR is considered as an important reason of the perinatal mortality and morbidity in the modern obstetrics practice. Although the literature contains hundreds of studies that revealed the risk factors for IUGR, etiopathogenesis of IUGR, which occasionally occurs without any risk factors, could not been fully demonstrated. It is thought that, in the physiopathology of IUGR, placental failure, which is observed related to oxidative stress, played a key role (3) .
Paroxanase-1 (PON1) is an antioxidant enzyme bound to high-density lipoproteins with paroxanase (PON) and arylestherase (ARE) activities (4) . The studies that have been performed since its discovery in 1961 revealed that PON1 enzyme was involved in the physiopathology of the atherosclerosis and cardiovascular diseases, related to endothelial damage and vascular dysfunction (5, 6) .
In this study, we aimed to evaluate PON and ARE activities of PON1 enzyme in IUGR, for which endothelial damage and vascular dysfunction were thought to play a role in the etiopathogenesis. This study has been the first study published in the literature, which evaluated PON and ARE activities in IUGR. Blood samples, which were obtained from antecubital veins of the subjects in the patient and control groups, were centrifuged at 3500 rpm for 10 minutes and the serum samples separated were stored at -20°C until the day of analysis. PON and ARE activities were evaluated using commercially available full-automatic kits (Relassay/Gaziantep/Turkey) (7) . The results obtained in the study were evaluated using SPSS 
MATERIAL AND METHODS
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RESULTS
In this study, no statistically significant difference was observed in terms of age, parity, gestational week at the time of blood sampling and body mass index between the patient group consisted of 50 pregnant women diagnosed with IUGR and control group consisted of 51 healthy pregnant women (Table I) . Control group did not exhibit arterial system impairment. In the patients group, 34 pregnant women showed arterial system impairment (Group 1a), whereas 16 pregnant women showed natural Doppler flows of umbilical artery and middle cerebral artery (Grup 1B).
No statistically significant difference of serum PON and ARE enzyme activities was detected between the subgroups in which an impairment of arterial system was observed and was not observed among the pregnant women that showed IUGR (Table III) .
DISCUSSION
Recent studies suggested that the complications of pregnancy, such as unexplained IUGR and early-onset preeclampsia, resulted from a common physiopathology (8) (9) (10) . Accordingly, maternal spiral arteries observed during the first trimester of the pregnancy and anomalies of trophoblast invasion cause oxidative stress and, thereby, endothelial dysfunction resulting from oxidative stress plays a key role in the occurrence of pregnancy complications, such as IUGR (11) . For this issue, many studies were conducted to reveal the correlation between the parameters of oxidative stress and fetal weight (12) (13) (14) (15) .
PON1 enzyme, that has been firstly detected in the (16, 17) . Although the physiological role of PON1
is not fully known, it was demonstrated to prevent LDL oxidation by hydrolyzing lipid peroxides and to have a protective role against cellular damage that might be caused by toxic agents such as organophosphates (18, 19) . PON1 is an enzyme that plays an important role in the antioxidant system of the liver microsomes (20) .
It was demonstrated that PON1 enzyme activities were lower in the cases of atherosclerosis and cardiovascular disease resulting from endothelial damage (5, 6) .
In the literature, the results of limited number of studies that evacuate PON and ARE activities in the pregnant women with preeclampsia with a physiopathology that involved endothelial dysfunction were conflicting (21) (22) (23) (24) . In this subject, while Yaghmaei et al. detected high PON and ARE activities in the preeclamptic pregnant women (21) , Kumru et al. and Uzun et al. considered this activities as lower (22, 23) .
Baker et al. (24) determined PON and ARE activities of PON1 enzyme at 15 th and 20 th gestational weeks and demonstrated that these two enzymatic activities were statistically higher in the group that developed preeclampsia among all pregnant women that they followed-up. Moreover, the patients were examined in two groups, as mild and severe preeclampsia, and the levels of enzyme were found to be higher in the group of severe disease compared to the group of mild disease. Although the literature contained some studies that investigated PON and ARE activities in the preeclamptic pregnant women, our study has been the first study that evaluated the activities of PON and ARE enzymes in IUGR, which has been thought to share a common physiopathology with preeclampsia.
In our study, PON and ARE activities were found to be statistically significantly higher in IUGR group and this result was considered as a compensatory response rather than a reason. It was thought that the evaluation of this response especially during the first trimester could play a role in the prediction of IUGR. The fact that there was no difference of PON and ARE activities between the groups that showed and did not show an impaired arterial system in the patient group was interpreted as the lack of a correlation between these enzymatic activities and prognosis.
Consequently, this study has been the first study that highlighted the important place of PON1, a HDLrelated antioxidant enzyme, in the physiopathology of IUGR. Further prospective studies are needed to evidence the place of PON and ARE activities in this subject and especially in the prediction of IUGR.
